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COFIMA COMMAND REFERENCE

The programCOFIMA (coordinatefile manipulation)is a versatilepro-
gramto make simplemanipulationson Cartesiancoordinate,distance
constraintanddihedralangleconstraintfiles.Theprogramworksinter-
actively andallows for a varietyof commands.Someof theoperations
that can be performed withCOFIMA are:

• Convert between different data file formats

• Rename atoms, residues and dihedral angles

• Delete atoms, distance or angle constraints

• List specific atoms, distance or angle constraints

• Measure distances and dihedral angles

• Attach atoms (e.g. hydrogens)

• Insert pseudo atoms or pseudo atom constraints

• Generate covalent connectivities

• Sort atoms, distance or angle constraints

Theprogramconsistsof threeparts:COFIMA for coordinatefile manip-
ulations,DIFIMA for distanceconstraintfile manipulations,andANCOMA

for angleconstraintsfile manipulations.Theprompts“cofima>“, “di-
fima>”, and“ancoma>” indicatethepartof theprogramthatis current-
ly active. Many commandscanbeusedfor all threetypesof datafiles,
but therearealsocommandsthat arespecificfor certaintypesof data
files.Commandscanbeabbreviatedaslongastheabbreviation remains
unambiguous.

In thefollowing descriptionof the individual commands,A, A1 etc.de-
noteatomor anglenames,R, R1 etc.denoteresiduenames,andr, r1 etc.
denoteresiduenumbers.Atom,angle,andresiduenamesmuststartwith
a letterandmay(exceptin somecases)containwildcards:“*” standsfor
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zeroor morearbitrarycharacters,“?” standsfor exactly onearbitrary
character. No blanksareallowedwithin names.Residuenumbersarein-
tegers.Atom,angle,residuenames,andresiduenumbersmaybepreced-
ed by an exclamationmark “ !” which acts as a “not operator.” The
specialresiduenamesFIRST andLAST canbeusedto denotethefirst
andthelastresiduein thecoordinatefile, respectively. Thespecialresi-
duenamesfir st andlast canbeusedto denotethefirst andlastresidue
of every fragmentwith contiguousresiduenumbersin the coordinate
file, respectively. Atom, angle,and residuenames(but not command
words) are case-sensitive.

Many commandsallow for thespecificationof a residuerange,denoted
by range, whichconsistsof oneor moreof theelements“ r”, “ r..”, “ ..r”,
“ r1..r2” or “@R” (separated by at least one blank).

12 Residue 12
12 20..25 Residues 12, 20, 21, 22, 23, 24, 25
@THR All residues with name “THR”
20..25 @THR All residues with name “THR” and numbers 20–25
!@CY* All residues with names that do not start with “CY”

Thedefault residuerangethatwill beusedif no residuerangeis speci-
fied includes all residues.

Formany commandsall selectedatomsmustbein thesameresidue.This
conventioncanbecircumventedby precedingcertainatomnameswith
a tilde “~”. In this case,atomsaresearchedthroughthelist of covalent
connectivities Whenusing“~”, covalentconnectivities mustof course
bepresent;eitherthey canbereadfrom aDG coordinatefile or they can
be generated using theconnect , bind  or link  commands.

Theoutputof thosecommandsthatgive interestingoutputcanberedi-
rectedto disk files. To do this, the lastparameteron thecommandline
mustbe“>[file]” (hereandin thefollowing, itemsgivenin bracketsare
optional)which writes theoutputto a new file, or “>>[file]” which ap-
pendsthe output to an existing file. Note that no spaceis allowed be-
tween the > sign and the output file specification.If the output file
specification is omitted, the previously used output file is used.

Sequencesof commandsthat areoften usedmay be storedin macros
(differentfrom INCLAN macros)with file nameextension“.cfm” in order
to facilitate routine applications of the program.

Macroscanbecalledfrom within amacro.Whenexecutingacommand,
theprogramcandetecttwo differenttypesof problems,warningswhich
causeonly thecurrentcommandto beskipped,anderrorswhich cause
thewhole restof themacroto beskipped.Macroscanbecommented;
text betweenthecommentsign# andtheendof a line is consideredasa
comment. A set of standard macros is provided with the program:
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am_di Change fromAMBER to DYANA  nomenclature.

am_fm Change fromAMBER to FANTOM nomenclature.

am_op Change fromAMBER to OPAL nomenclature.

attac h_am Attachhydrogensto aminoacidsandDNA, AMBER con-
ventions.

backbone Keep only backbone atoms N, CA, C.

di_am Change fromDYANA  to AMBER nomenclature.

di_fm Change fromDYANA  to FANTOM nomenclature.

di_op Change fromDYANA  to OPAL nomenclature.

di_xp Change fromDYANA  to XPLOR nomenclature.

fm_am Change fromFANTOM to AMBER nomenclature.

fm_di Change fromFANTOM to DYANA  nomenclature.

fm_pdb Renameresiduenamesand last atomfrom FANTOM to
PDB.

fm_xp Change fromFANTOM to XPLOR nomenclature.

heavy Keep only heavy atoms.

norm_residues Achievestandardthreelettercodefor aminoacidres-
iduesstartingfrom AMBER, DYANA , FANTOM or other
reasonable residue names.

op_am Change fromOPAL to AMBER nomenclature.

op_di Change fromOPAL to DYANA  nomenclature.

plimits Changeupper limit distanceconstraintsfrom real to
pseudo atoms;DYANA  nomenclature.

pseudo Insert pseudo atoms,DYANA  nomenclature.

sor t Sort atoms in amino acid residues.

If a commandshouldonly beappliedto a certaintypeof datafiles, the
commandword may be followed (with no intervening spaces)by the
qualifiers /cofima (to apply the commandonly to Cartesiancoordi-
nates),/difima (to apply the commandonly to distanceconstraints),/
ancoma (to apply the commandonly to angleconstraints),/!cofima
(to not apply the commandto Cartesiancoordinates),/!difima (to not
applythecommandto distanceconstraints),or /!ancoma (to notapply
the command to angle constraints).
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The following, alphabeticallyorderedlist of commandsincludesall
commandsthatcanbeusedfor coordinate,distanceconstraint,andangle
constraint files.

angles

List bondangles,dihedralangles,or relativedihedralangles.Thiscom-
mandcanonly beusedwith coordinatefiles.If threeatomnamesaregiv-
en, the bond angleA1–A2–A3 is calculated.If four atom namesare
given,thedihedralangleA1–A2–A3–A4 is calculated.If fiveatomnames
aregiven,thedifferencebetweenthedihedralangleA1–A2–A3–A4 and
the dihedral angleA1–A2–A3–A5 is calculated.

For instance,thedihedralanglesin apolypeptidecanbecalculatedwith
the following command:

angles CA C ~N ~CA Calculate ω dihedral angles

ancoma SwitchtoANCOMA, thepartof theprogramfor themanipulationof angle
constraint files.

attac h

Attachatomsto a structure.This commandcanonly beusedwith coor-
dinatefiles. The atomA is attachedto the atomA3 suchthat the bond
lengthA3–A equalsb, thebondangleA2–A3–A equalsτ, andthedihedral
angleA1–A2–A3–A (if A4 is omitted)or thedifferencebetweenthedihe-
dralanglesA1–A2–A3–A andA1–A2–A3–A4 (if A4 is present)equalsθ (in
this caseit is not importantwhich atomis specifiedby A1). Notethatb,
τ andθ mustbegivenasrealnumberswith a periodto avoid confusion
with the following range specification.

Normally, all atomsmustbein thesameresidue.Thisconventioncanbe
circumventedby precedingatomnameswith atilde “~”. In thiscase,at-
omsaresearchedthroughthelist of covalentconnectivitieswhichallows
to usetheattac h commandalsoif notall atomslie within oneresidue.

attach HB N CA CB OG1 1.09 110.9 123.0 @THR

Attach the β-proton HB of threonine if the heavy
atom positions are known.

[~]A1 A2 [~]A3 [~]A4 [[~]A5] [range]

A [~]A1 A2 A3 [[~]A4] b τ θ [range]
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bind

Insertaspecificcovalentconnectivity betweentheatomA1 of residuer1
andtheatomA2 of residuer2. Thiscommandcanonly beusedwith co-
ordinate files.

break

Removeaspecificcovalentconnectivity betweentheatomA1 of residue
r1 andtheatomA2 of residuer2. This commandcanonly beusedwith
coordinate files.

chang e

Changeresiduenamesor residuenumbers.If thelastparameteris @R,
theresiduenamesof thespecifiedatomsaresettoR. If thelastparameter
is r or =r, theresiduenumbersof thespecifiedatomsaresetto r. If the
lastparameteris +r or -r, theresiduenumbersof thespecifiedatomsare
incremented or decremented byr.

cofima Switchto COFIMA, thepartof theprogramfor themanipulationof Car-
tesian coordinate files.

connect

Generatecovalent connectivities on the basisof bond length criteria.
This commandcanonly beusedwith coordinatefiles. Incorrectresults
mayoccurif therearelargestericoverlaps.Thecommandwithout any
parameters is equivalent to the following command:

connect H*=0.4 C*=0.85 N*=0.8 O*=0.7 S*=1.3
P*=1.2 Q*=-999 LP*=-999 *=0.85

Usually, thecommandcanbeusedwith thesedefaultparameters.Cova-
lentconnectivitiesaregeneratedfor thoseatompairswith theinteratom-
ic distancesmallerthanthesumof thetwo bondradii. Thebondradius
of anatomis givenby bi Å if Ai is the leftmostatomtypeon thecom-
mandline thatmatchestheatomname.Covalentconnectivitiesareonly
generatedbetweenatomsthatarein thesameor in sequentiallyneigh-
boring residues.To generateotherconnectivities, the commandsbind
andlink  can be used.

A1 r1 A2 r2

A1 r1 A2 r2

A1. . . A2 [range] @R|r|=r|+r|-r

[A1=b1 . . . A2=b2]
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constraints

List thedistanceor angleconstraintsinvolving thespecifiedatomsor an-
gles.This commandcanonly be usedfor distanceconstraintor angle
constraint files.

coor dinates

List theatomnames,residuenamesandnumbers,Cartesiancoordinates,
and,if present,covalentconnectivitiesof thespecifiedatoms.Thiscom-
mand can only be used with coordinate files.

cop y

Copy theatomA1 of residuer1, i. e.its Cartesiancoordinates,to atomA2
of residuer2. This commandcanonly beusedwith coordinatefiles. It
addsanew atomto residuer2. If A2 is omitted,thenameof thenew atom
will be A1. If A3 is given, the new atomwill be insertedafter A3 in r2,
otherwise as the last atom of the residue.

delete

Deletethespecifiedatomsor constraints.Whenworkingwith Cartesian
coordinatefiles,all atomswhosenamematchesoneof theatomspecifi-
cationson thecommandline aredeleted.Whenworking with distance
constraints,all distanceconstraintsfor which oneor both atomnames
matchan atom specificationon the commandline are deleted.When
working with angleconstraints,all constraintsfor angleswhosename
matchesoneof theanglespecificationsonthecommandlinearedeleted.

difima Switch to DIFIMA , thepartof theprogramfor themanipulationof dis-
tance constraint files.

A1. . . A2 [range]

A1. . . A2 [range]

A1 r1 [A2] r2 [A3]

A1. . . A2 [range]
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director y

Giveadirectoryof all standardmacrofilesandall macrofiles in thecur-
rent working directory. If a macro specificationis given, the directory
will only containthosemacrofileswith namesthatmatchthegivenmac-
ro specification.A macro specificationis a macrofile name,possibly
containingwildcardcharacters,but excludingtheextension“.cfm”. For
everymacro,its nameandthecommentlinesthatprecedethefirst com-
mand line are listed.

disconnect

Remove the covalentconnectivities of the specifiedatoms.This com-
mandcanonly beusedwith coordinatefiles.Thedefault is to removeall
covalent connectivities.

distances

Whenworking with Cartesiancoordinates,calculatesthedistancesbe-
tweenatomsspecifiedby A1 range1 andatomsspecifiedby A2 range2.
Whenworking with distanceconstraints,list constraintsfor distances
betweenatomsspecifiedby A1 range1 andatomsspecifiedby A2 range2.
Optionally, only distancesor constraintsthatfulfill oneor severalof the
following conditions are listed:

d<value distance less thanvalue

d>value distance greater thanvalue

r<value residue number difference less thanvalue

r>value residue number difference greater thanvalue

r=value residue number difference equal tovalue

Note that no spacesareallowed within a condition. For example,the
command

distances HB% HN r=1 d<5

lists all sequentialdistancesshorterthan5 Å betweenβ andamidepro-
tons.Thecommandcannotbeusedfor angleconstraints.endTerminate
the program.

[macro]

A1. . . A2 [range]

A1 [range1] A2 [range2] [condition]
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extract

Extract constraintsfor the distancesbetweenatomsspecifiedby A1
range1 andatomsspecifiedby A2 range2. The extracteddistancecon-
straintsareappendedto thecurrentlist of distanceconstraints.Option-
ally, only constraintsthat fulfill oneor severalconditionsareextracted.
Theformatof a conditionis thesameasfor thecommanddistances .
Thedistancelimit is setaccordingto anoptionallimit specification.It is
possibleto setthedistancelimit to theactualdistanceplusanoffsetby
usingtheexpressionl=offset, or to setthedistancelimit to thesmallest
possiblevaluefrom a list of limits by usingtheexpressionl<l1, l2,..., ln,
or to setthedistancelimit to thelargestpossiblevaluefrom alist of lim-
its by usingtheexpressionl>l1, l2,..., ln. Notethatnospacesareallowed
within theselimit expressions.Thiscommandcanonly beusedwith co-
ordinate files.

help Displayhelp information.Insteadof helpa questionmark “?” maybe
used.

inser t

Insertpseudoatoms.This commandcanonly be usedwith coordinate
files.Thecommandinsertsanew atomwith thenameA in thecentreof
the atomsA1,...,A2. For example, the command

insert QB HB%

inserts a pseudo atom QB in the centre of theβ-protons.

keep

Keeponly thoseatoms,distanceconstraints,or angleconstraintsthat
match the specification given on the command line. As an example,

keep N CA C

deletesall atomsexceptthebackboneatomsN, CA, andC’ in aminoacid
residues.Whenworking with distanceconstraints,distanceconstraints
with oneorbothatomnamesmatchinganatomspecificationonthecom-
mand line are kept.

A1 [range1] A2 [range2] [condition] [limit]

A A1. . . A2 [range]

A1. . . A2 [range]



COFIMA COMMAND REFERENCE

9

link

GeneratescovalentconnectivitiesbetweenatomscalledA1 in theresidue
rangerange1 andatomscalledA2 in theresiduerangerange2 if they are
lessthanb Å apart.Thedefault for bondlengthis b = 2.5Å. This com-
mandcanonly beusedwith coordinatefiles.For example,thecommand

link SG SG

insertscovalentconnectivities betweenatomscalledSGwhich areless
than2.5 Å apartfrom eachother, andcanthusbeusedto generatethe
connectivities that correspond to disulfide bridges.

list

Givesasummarylisting of theatoms,distanceconstraintsor anglecon-
straintsin thegivenresiduerange(bydefaultincludingall residues).The
numberof atoms,distanceconstraintsor angleconstraints,thenumber
of residues,andlistsof theoccurringatom,angle,andresiduenamesare
given.

pseudo

Modifiesdistanceconstraintsfrom realto pseudoatoms.Thiscommand
canonly be usedwith distanceconstraintsfiles that containupperdis-
tancebounds.Distanceconstraintsinvolving atomsthatmatchoneof the
atomspecificationsA1,...,A2 arechangedin orderto referto thepseudo
atomA, andtheupperdistanceboundis increasedby acorrection.Usu-
ally, this correctionis givenby c4 Å; if thedistanceconstraintis an in-
traresidualconstraintthat involvesoneof the atomsA3,... the specific
correction given for this atom is used.

quit Terminate the program.

read

Readaninputfile with Cartesiancoordinates,distanceconstraints,or an-
gleconstraints.Theprogramdeterminesautomaticallywhichformatthe
input datafile has.The allowed formatsfor Cartesiancoordinatefiles
are:

[b] A1 [range1] A2 [range2]

[range]

A A1. . . A2 [A3=c3 . . .] *=c4 [range]

file
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DG The format used byDYANA

PDB Theformatusedby theProteinDataBankwith somere-
strictions.

AMBER The format usedby the moleculardynamicsprogram
AMBER (very similar to PDB).

Distanceconstraintsandangleconstraintsarereadin theformatusedby
DYANA .

remo ve

Removeconstraintsfor distancesbetweenatomsspecifiedby A1 range1
andatomsspecifiedby A2 range2. Optionally, only constraintsthatfulfill
oneor severalconditionsareremoved.Theformatof a conditionis the
sameasfor thecommanddistances . Thecommandcanonly beused
for distance constraints.

rename

Changethenameof atomsor anglesA1 into A2. As anexample,thethree
commands

rename HB2 XXX
rename HB3 HB2
rename XXX HB3

exchange the names of the atoms HB2 and HB3.

retain

Retainonly constraintsfor distancesbetweenatomsspecifiedA1 range1
andatomsspecifiedby A2 range2. Optionally, only constraintsthatfulfill
oneor severalconditionsareretained.The formatof a condition is the
sameasfor thecommanddistances . Thecommandcanonly beused
for distance constraints.

save Write anoutputCartesiancoordinate,distanceconstraint,or anglecon-
straintfile with thesamenameandthesameformatastheinputfile from
which the data was read.

A1 [range1] A2 [range2] [condition]

A1 A2 [range]

A1 [range1] A2 [range2] [condition]
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sor t

Sort atoms,distanceconstraints,or angleconstraints.If thereare no
atomor anglespecificationson thecommandline, the itemsaresorted
accordingto a default order. Otherwise,theitemsaresortedinto theor-
dergivenby theatomor anglespecificationson thecommandline. The
asterisk“*” representsall atomsor angleswhicharenotexplicitly given.

type

List thecontentsof themacrofile(s) thatmatchthegivenmacro specifi-
cation.A macro specificationis a macrofile name,possiblycontaining
wildcard characters, but excluding the extension “.cfm”.

writeaco

Write anangleconstraintoutputfile in theformatusedby theprogram
DYANA (seeabove). This commandcanonly be usedwith anglecon-
straint files.

writeamber

Write a Cartesiancoordinateoutputfile in AMBER format, the format
usedby the moleculardynamicsprogramAMBER. This commandcan
only be used with coordinate files.

writedco

Write adistanceconstraintoutputfile in theformatusedby theprogram
DYANA . Theresiduenameandnumberof thefirstatomof theconstraints
arenot repeatedif they arethesameasfor thepreviousconstraint.This
command can only be used with distance constraint files.

[A1. . . A2 * A3. . . A4] [range]

[macro]

file

file

file
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writedg

Write a Cartesiancoordinateoutputfile in DG format,theformatused,
for example,by theprogramDYANA . This commandcanonly beused
with coordinate files.

writelongdco

Write adistanceconstraintoutputfile in theformatusedby theprogram
DYANA . Theresiduenameandnumberof thefirst atomof all constraints
arewrittenout.Thiscommandcanonly beusedwith distanceconstraint
files.

writepdb

Write aCartesiancoordinateoutputfile in PDBformat,theformatused
by theProteinDataBank.Thiscommandcanonly beusedwith coordi-
nate files.

@macro Executea macro, i. e. a file containingCOFIMA commands.A macro
specificationis thefile specificationof themacrofile excludingtheex-
tension “.cfm”.

!string Repeatthe last commandthat startedwith string. The string mustnot
contain spaces.

file

file

file


